Intramolecular cross-linking of oxy hemoglobin by bis sulfosuccinimidyl suberate and sebacate: generation of cross-linked hemoglobin with reduced oxygen affinity.
The sulfosuccinimidyl esters of suberic and sebacic acids readily introduce intramolecular crosslinks into oxy HbA at pH 7.4, the relative efficiency of crosslinking by the suberate ester being slightly higher than that of sebacate. Nearly quantitative intramolecular crosslinking of HbA (0.5 mM) is achieved at pH 7.4 and 4 degrees C by using 5 and 10 fold molar excess of the suberic and sebacic acid, respectively. In contrast to the facile crosslinking reaction seen with the bis sulfosuccinimidyl sebacate, bis sulfosuccinimidyl sebacate and bis (3:5 dibromo salicyl) sebacate did not introduce any crosslinking into HbA despite the fact that the 'crosslinking arm' of the two bifunctional reagents is the same. The discrepant reactivity of the two reagents demonstrates the 'steering' influence of the negative charge of the leaving group of the reagent, namely sulfo succinimidyl moiety to specific domains of HbA rich in positively charged groups. A second advantage is also anticipated in the use of the sulfosuccinimidyl esters of aliphatic dicarboxylic acids. We speculate that the intermediate in the crosslinking reaction mimics the structural aspects of the low oxygen affinity 'psuedo crosslinked Hb'. Conversion of the low oxygen affinity 'psuedocrosslinked Hb' into crosslinked Hb by the formation of the second isopeptide bond may lead to the 'freezing in' of the elements of low oxygen affinity structure. Consistent with this speculation, the suberate crosslinked Hb indeed exhibited low oxygen affinity even though the crosslinking reaction was carried out in the oxy state.(ABSTRACT TRUNCATED AT 250 WORDS)